Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; disorder in main residue; R factor = 0.045; wR factor = 0.133; data-to-parameter ratio = 13.4.
In the crystal structure of the title salt, 3C 5 H 6 NO + Á-HSO 4 À ÁSO 4
2À
ÁH 2 O, the hydrogen sulfate ion is linked to the sulfate ion by an O-HÁ Á ÁO hydrogen bond. The hydrogen sulfate-sulfate anion is a hydrogen-bond acceptor for the three independent cations and the uncoordinated water molecule, the hydrogen-bonding interactions giving rise to a three-dimensional hydrogen-bonded network. In the hydrogen sulfate-sulfate species, one of the sulfate groups is disordered in respect of its O atoms in a 2:1 ratio.
Related literature
For the crystal structure of bis(4-hydroxypyridinium) sulfate monohydrate, see: Xu et al. (2009) .
Experimental
Crystal data 
Data collection
Rigaku R-AXIS RAPID IP diffractometer Absorption correction: multi-scan (ABSCOR; Higashi, 1995 Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement: RAPID-AUTO; data reduction: CrystalClear (Rigaku/MSC, 2002); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: X-SEED (Barbour, 2001) ; software used to prepare material for publication: publCIF (Westrip, 2009 Experimental Calcium chloride dihydrate (0.29 g, 2 mmol) and 4-hydroxypyridine-3-sulfonic acid (0.35 g, 2 mmol) were dissolved in hot water. The pH value was adjusted to 6 with 0.1 M sodium hydroxide. The solution was allowed to evaporate slowly at room temperature; colorless prismatic crystals were isolated from the clear solution after a few days.
Refinement
One of the two independent sulfate ions is disordered over two positions. For the disorder ion, all sulfur-oxygen distances were restrained to within 0.01 Å of each other, as were the oxygen ··· oxygen distances. The aniosotropic temperature factors of the disordered oxygen atoms were restrained to be nearly isotropic. As the disordered refined to a 2:1 ratio, the ratio was then fixed as exactly 2:1.
Carbon-bound H-atoms were placed in calculated positions (C-H 0.93 Å) and were included in the refinement in the riding model approximation, with U(H) set to 1.2U(C). The amino and water H-atoms were located in a difference Fourier map, and were refined with a distance restraint of N-H = O-H = 0.85±0.01 Å; their temperature factors were refined.
Additionally, for the water molecule, an H···H = 1.39 Å restrained was applied.
In the latter stages of the refinement, a hydrogen atom was located midway between one oxygen atom of the major-component sulfate ion and one oxygen atom of the ordered sulfate ion at a distance of 1.25 Å. This atom was then regarded as being 33% bonded to the first oxygen atoms and 67% bonded to the second oxygen atom. Although the two components could be refined, they were instead constrained to ride instead (O-H 0.85 Å). H 2 O at the 50% probability level; hydrogen atoms are drawn as spheres of arbitrary radius. The disorder in the sulfate is not shown.
Tris(4-hydroxypyridinium) hydrogen sulfate-sulfate monohydrate
Crystal data (3) 167 (3) Symmetry codes: (i) x, −y+3/2, z+1/2; (ii) −x+3/2, −y+1, z+1/2; (iii) −x+3/2, y−1/2, z.
